A large-sized ovarian tumor of theca cell origin was found in a female rat. The mass was located in the right ovary position. Histologically, the tumor was covered by thin fibrous capsule and consisted of a solid area and an abundant necrotic area. Tumor cells were arranged in a storiform or whorled pattern. Connective tissue elements occasionally presented as bundles of dense collagen fibers. Fusiform to elongated cells had ovalto spindle-shaped nuclei with indistinct nucleoli. Large round nuclei and mitotic figures were scattered throughout the tumor cells. These cells were stained positively with S-100 but negatively with vimentin and &alpha;&mdash;smooth muscle actin. Tumor cells with abundant cytoplasm sometimes contained multiple small-sized lipid vacuoles.
INTRODUCTION
The incidence of benign theca cell tumor was reported to be about 4% of ovarian tumors in Fisher 344 or Sprague-Dawley rats (9) . Its malignant variant has been very rare, and only 3 cases have been reported (l, 2) . We encountered a case of malignant theca cell tumor in a rat.
CASE REPORT
A 104-week-old female rat (WBN/Kob) without any treatment was euthanatized for abdominal swelling and worsening of the animal's general condition. A mass (9 X 7 X 3 cm in size) replaced the right ovary, which could not, however, be detected. The mass was fixed in 10% neutral-buffered formalin and embedded in paraffin, and sections were stained with hematoxylin and eosin and oil red O. In terms of immunohistochemistry, antibodies to cow S-100 ( X 1,000, polyclonal; DAKO, Denmark), human vimentin ( X 100, monoclonal; DAKO), and human a-smooth muscle actin ( X 100, monoclonal; Novocastra, UK) were used with LSAB kit (DAKO).
Grossly, the mass consisted of multiple lobules. The surface was smooth, and the cut surface was smooth, gray-white, and firm. Numerous areas with hemorrhage and necrosis were observed in the cut surface and on the surface area of the tumor mass. The left ovary was small and consisted of some follicles and luteal bodies. A large number of bloody ascites were accumulated in the abdominal cavity.
Histologically the tumor mass was covered by a thin fibrous capsule and consisted of sarcomatous area and an abundant necrotic area. In the sarcomatous area, the tumor mass was divided by fibrous connective tissue and showed a multiple lobular appearance. Densely packed tumor cells were arranged in a storiform or whorled pattern around blood vessels (Figure 1 ). In some areas, the matrix of dense collagen fibers was abundant around tumor cells. Tumor cells had a relatively scanty fusiform to elongated cytoplasm and ovalto spindle-shaped nu-clei with indistinct nucleoli (Figure 2 ). Relatively large numbers of anisonucleotic and mitotic figures were scattered throughout the tumor cells. Some of these cells occasionally had abundant cytoplasm with multiple smallsized lipid vacuoles, which were stained by oil red 0 ( Figure 3 ). The tumor cells stained positively with S-100 but negatively with vimentin and a-smooth muscle actin (Figures 4 and 5 ). In the necrotic area, tumor cells only persisted around the large-sized vessels.
DISCUSSION
Based on the histopathological characteristics, this tumor was a sex cord-stromal tumor or a mesenchymal tumor. However, fusiform tumor cells, a major component of this tumor, did not show apparent differentiation to granulosa cells. Therefore, the diagnosis was limited to either a theca cell tumor or a mesenchymal tumor. Mesenchymal tumors of the ovary are classified into fibroma/fibrosarcoma or schwannoma/malignant schwannoma. Fibroma in the rats was reported to be a welldifferentiated tumor consisting of fibroblasts and abundant collagen fibers, like the well-differentiated type of fibroma in skin (1) (2) (3) . The tumor in this study was similar to the fibroma/fibrosarcoma in terms of cell arrangement, but it had scattered tumor cells, including abundant cytoplasm with multiple small-sized lipid vacuoles, and it stained negative for vimentin. Only 1 case of rodent fibrosarcoma has been reported, and in this case, the malignant theca cell tumor was very difficult to distinguish (4) . However, tumor cells of fibrosarcoma in soft tissue are also positive for vimentin and negative for S-100. Therefore, we judged that this tumor was not a fibrosarcoma. Schwannoma/malignant schwannoma in soft tissue also had a similar structure and showed immunohistochemical staining for S-100 but did not include ovoid vacuolated cells. Therefore, this tumor was diagnosed as a theca cell tumor.
In theca cell tumors of rodents, tumors were further classified into benign and malignant tumors in some reports (1, 2), but other authors did not refer to the morphological criteria of malignancy of this tumor (5) (6) (7) . Recently, pleomorphism of tumor cells, multiple area ne- crosis, mitotic figures, invasion, and metastasis were considered to be strong evidence of malignancy of theca cell tumors (8, 9) . Our case displayed no invasion and metastasis, but the tumor size was very large. The tumor's abundant necrotic area and frequent mitotic figures were also prominent features. Based on the histopathological appearance, we suggest that this tumor had malignant potency.
